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Sr9m ftiwU •!!«•»• J«e<|. nA baUag t« the faailjr 
eoa|^sit««. It i s ii«tiT« t« MiatiM «B« IMI« II«MI 
iMii««««0« %m lB<i«. Da« to it» eaigr Afro-
t*eimlqii«i, tflTcrsity in f«ni Aai e»l«vr, adaptability 
for 4iff•rent pnrpaa** i . e . , bovi«r, adgiBg, aaas. 
•ffeot aa« o«t flow«r, i t ha* baoMia a popular aai 
iBportaat «anios«a0oii anavai. 
tiania ali«aw i« an aroot aamial. staap 
ara piloaa- ttritaaat fraani*, taniag ra^lawiah ta 
parpliali and striata. Laaraa ara eiaopiBf, oordat* 
to ovata or all iptia and appaaita. Oolaar of tho 
eapitalaa haa a braai laaga of irtiita, fallow, araaga, 
piak, rag, aearlat or l i l iao purpia. It aay ba aiagl<? 
or doabla, fiat or globalar witli lavoiuoral braeto. 
••gr florata i ^ i A ara aiaoat abaant ia tba oaaama 
gaubla foma ara yallow or ofOnga ia otbera. 
Baaigaa baving aoatbatio ^aiaa, i t bao 
iadaotrial vaiao aiao, booauoa af aikaloiia lika 
aieotiao, aor-aiootiao aad aaabaaia. Tba aproato aad 
roots ooataia tatal alkaioi«s (O.OH Mitf O.IK 
raspaetlTaly). gapoala has aiaa baaa laolattg tvra tbc 
piaata. 
PvpttiaritX of Kiwilft tpcak* i t s e l f of i t s 
• • r i t « but t h i s «9«ei«a %• saeotptililo to bootoriol, 
fungal, irlml aa4 nwatotfo inoito< <iooa«oa. Aaonfot 
tlioa, viniooo oro aovaotiAg eno. Hitb tbio Tiov, • 
•itrrojr of Siania plantation at national Botanio 
Sartfoao •»< othor nvronrloo a<jao«nt to Lnidraov INUI 
earriod o«t with a iriov to oboorro tbo • imlonoo of 
• irno iiooaooo. Oboorvatioao Aiooloood tbo oeonronoo 
of too • i m o l iko <iooaooo iaolniing a nooaio tjrpo 
««« tbo otbor pro4«oitti yolloving of tbo Toino vitb 
an iaeitfwBOo of 909^  an4 ao%> roopootiTcly* 
It io Aeoirotf to otndr tbo aforoaai« 
«iooaooo with roapoet to idoatif ioatioa of tbo 
patbogtnie agents, tboir satarai sproai along with 
a (lotaiivti otndy of viiv»»TOOtor rolationirtiip. 
X4onti f loat ion wil l inolHio tbo opeoifio trononiosion 
•oAos, host-range, bio*-flvsioal pvoperties, i so lat ion 
and oonomitration of v i m s , seiologjr, olootroa 
•ierosoopgr moA typo of nnoleio aoid fova4 in the 
partial OS. In addition, an effort wi l l be node to 
locate weed booto of tbo agents wider stwdy with a 
•lew to broiAc tbo infeetion ogrele and to reduoe the 
iaeidmee of disoasoo wdor invest igation. 
1 E T Z E W 0 P L I T E A T 0 B i 
l l iMil^ »le««n» Jtteq. baa bvm r«p«rt«i t« 
b« iBfcotctf bgr • mi«b«r of • I r u M s . A v i ru* tfla«««« 
of Zinnia uliiidt twni«4 out to bo oouaed by • 
^roeplamo l iko o i ion lM loior oa, «ao iooerlboi ao 
«arlr aa 1018. Stvorln aaA Prlotag ( I f S t ) troBMilttotf 
this dlaoaao bjr a loaf boppor ani idont l f lo i I t ao 
aator yollowa. In natnro, tbo oproa« of • Into 
dlooaoo lo aaiBly doe to Tootoro. moroaftor, tbo 
prosmit roTlow of l l teraturo ooneonilat Ylmo dlooaooa 
of Jilaala baa boon dealt in throo aub-boada iriilali bavo 
bean eroetad oa tbo baala of vootora aaaooiatad arltb 
tb««. 
Aabld t fa»—ittod v lma diaoaaoa t 
praaad and Rayohaadbvrl (1961) reported a 
Ylnaa dlaoaaa of Slaolu oaaalat >oaalo ayapioaa oa 
leOToa. OB tba baala of boat-range and blo-pbyaloai 
praportloa tbla virua «aa Identlf lod aa ouoiubor 
aoaale vlrua (Marnor euetaiorla var. Xlnnao). 
Padaa «t a i ( I tTS) dooorlbod a v lma 
dlaoaao pradnolag Tela oloarlog, aoaalo, aott l lnc 
and t%w(»r flowora tban boalttay Zinnia planta. Tbe 
Tlma «aa ^ p tranaalaalblo and roatrlotad to Zinnia 
only. Purtbor atudiea ladloatad tbat tbe vlrua 
—ul* be trftttMitted \if Iftramt p<»r»to»». Hat « <ilutl«B 
•a i pfi«t (DEP) • It 1000 ani «li«nMil iii«otiir«tioa 
paint (TIP) 00*0. Pnrlflai prftparatlons sbowaa 
•Uiig«t«« UiKMiia partlol«B of TIO-TM an in ianttk. 
Thin B«« vlnia , aaii«0 • • Ilnnln nlM aat t la «»• plaead 
In potjTlnaa granp (PMna aft a i , 19T4, ItTS) 
Anatliar Tlnia, ino lUat «iaaaaa in tlnnia 
(8a«try, et a l , 19T6) «aa sap antf apbid tranaaiaaibla 
la a BOB-perai atant naaottr but nai by aa«4a. SEP and 
TIP wn 1/10,000 and »6* - OO^ C raa|MiatlT«ly. Tha 
• i m a aanld withatand a stomce of 34 bra. at rooa 
twparatura ( I f ) and bad a «lda baat»r«ait«. It «a« 
Identliied aa a atralu of auounia virua 1. 
Baaidaa aforaaaid apbld trananittad vlraaaa, 
ftlnnla baa bam raaaidad aa a boat of aavaral atbur 
apbld tjranaaiaaibla Tiniaaa during aBparin«ntai boat-
range teata (fabia* 1 ) . 
Tables 1. Aphid traaanlttad viruaea iafaot ini :&innia 
during axperinantal beat-range t r i a l a , 
T I B tl S MODK or TIMN8MI88I0N lUEJ'ERENCt 
Artiobake latent 1 Cbata et a l , l»go 
Beet ring natt la Nan-peraiataBt Buffua aud Coata, 
1969. 
Beet ueatem yellova Peralatant Duifua, 19d0 
Oentd, 
Dablia M s a i o 
L«ttiioc aosale 
N a B t u r t i w M M I O 
Ploa-pox 
Toaato a«p«nqr 
8Mii«>p«r«l Bttmt 
l f«n-p«rsiat«nt 
Non-p«r«ist«iit 
Noi i -p«r«it t«nt 
t 
lton»p«rsl0taiit 
D t t f f M , 19M 
B r l * r l « y , I fSd 
Ghftiri>«rlaiB, l » 4 f 
S i lb«r»okaidt , 1 9 U 
•an Oastmi, 19f0 
l ^ l l l a g * * IVTS* 
Abotra aoMirat olaarljr InAioutM tl iat t i n a l a 
I D Mature l a aff«ot«4 by botli ro4 aba]>«« and palyli««i«l 
apbl4 t r a a w l i t e d Ti roaaa. 
m u t a f l y tiratia»tit<a • I n i a dia—aaa t 
MaUnur (1938 ) , inTcatlcated a v i rus dlaeasa 
of Klnnla t rnnai i t tMd by B—laia goa»yplDara4a. Tht 
tfiaaaaa* itowavar, eeuld not b« t r a a m l t t a t f by 
•o i^aa ioa i Baaoa. Main ayaptf»a of tha dlaaaoo laoiada 
aovopatal naoroala, t b l ^ a a l a g of tba lovar avrfaoo of 
• a i B l a t a r a a a l t l o f l a t a ouilad laavea. Dlaaaaed piaata 
f a l i a d to a t t a i n bolgbt of aoro tban a f o o t . Plovota on 
lnf«otoa plaata wora tfaarfad, p a r t i a l l y a t o r l l o and of 
a poor oolaar aa ooMparad to tboaa prtdaood on boaitby 
p laa ta • Tba dlacaoo oo«MBly kaona aa loa f o a r l , vaa 
aoat pr«va l« ( t darlnc tha porlad f raa July to 
Saptoabor abaa tba Taotor papuiatlan la abundant. 
Tb« «lMM« «M i««»tlfl«« as • la i lar to Mtt^a 
l««f ottH r«p«rt«« fiwB ftatfaa. taitH (ifTI), 
hoir«T«r, iii«liid« tliU 4 ! • • • • • of 8iaai» aaongat 
%ho0« oft«*«4 tr teb«eo« 1««X «iurl Tims* 
Tam* ant Slngb (ifTS) r«port«tf as aaotiiar 
leaf oail ii««»»e af gtwta el«gaaa affvetiag Mr* 
than 99iL of tb« plaiito at Delhi, Xattia, Traaoaiooioa 
oao aofaioTo« by graft inc ani gwUja tabaot. fbo 
Tlruo vao reotrlotoA in i t* boot range to 8lnnia 
elegapo only. Gbaraotorlsation of tbio oo oaiio« 
BOO Tinio 10 baooA on noagro iaforaatloa. Pooolbly, 
It aay bo a variant of loaf earl dlooaoo reported by 
Matbnr, 1933. 
•eot peeado yellow, a obitofly txaneaitted 
Yimo, io also known to infoot gjnnia planto.(I»nffoo, 
i9CI). BovoTor, tbo infeotloa bao.not been notiood 
in naUire. 
Otbor Veotoro t 
fobaooo ring opot Tirao oaoooo a natural 
diooaoo of Kinnia pndnoing oyotenio oy«ptoao bat 
witbont definite rlngo. Tbo new loaYoo that develop 
after inoealation obov »aiiiod otutiting and in ooae 
oM«t wmy b« s l i f l i t l r orinklcd (Me L««M, IffO). 
This vlru* im w<dll known to havo n««ate4l«o • • 
•ootor, bowoTor, «lt«tb«r tho no»«to«oo eon Ao^uiro 
«nd tranonlt i t froa Zinnin to 8innl> bftt probably 
not boon vorkoti ont. 
Beet onrly top, a loaf boppor traaoaittod 
•Inio bao boon fovni natnvaily Intoetlaf gjanja 
ologaao (Severln, 198t) . Oaraatlea Ital ian ring 
opot (Uollyinfo et a l , i9T0), oarnatioa riaf opot 
(Holliaco and stone, ItNM), oowpea aooaio Tlnta 
(Ac;anala, 1964), ebersjr obloKotio->attoiotio ring 
•pot (KraiikOTO and Koglor, i9«T), obiyoaatboaaa 
stunt Tirao (Brierlejr, 19M), pea-early bromlag 
• into (Tan-Koof, 19g2), peiaigoniua loaf ourl Tlnio 
( l l o l l l i « t , i9«a) , plva-pox Tiruo (Vaa-Oooten. i9T0), 
pruao-dnarf Tinio (vator Worth and Fulton, t9d4) Md 
tobaooo aooaio Tirus (Gmat, iM4) are a tvm otber 
•iruoeo oacforiaentally traaaiitted to tinnia piaato. 
P L A N 0 F W O R K A M D Mr. T H O D S 
ror ld«iitif lo*tl«a aaA oli«r«ot«riMti«B 
of • i rag /« t following plfio of «oif( aotf BotboAo MTO 
tooon prepoied. 
Toot PlOBto t 
&oo4o oolleeto« fvoa liooltlqr ploaio wi l l 
be roiood In otorlioo4 oorthon poto oontoinlng 
otorlisod oond, ooi l onA foni r«rd aoanro in o 
rotio of i t i t i in On inoeot pniof gloootaoooo 
•ointoUod ot as* o at^C with noniol 4or l ight *n€ 
rolotiTO kwiitfitjr. Unifom yonng plonto of o<iiaol 
Tigonr and age wil l bo nootf tfnring thu tooto. 
Viruo«»oooroo t 
dilturo of tbo virao/oo, onoo ootoblioboi 
on a ottitablo boot, wi l l bo kept aotivo bjr froob 
ittooulatioao at ono «onth intorrai on yonng 
Tigorenolr growing boaitlqr oooglingo bjr oitbor 
•oohaaioal or inooot trano«iooion dopoatfing on tbo 
nataro of v inw/oo to avoK aixotf infoetion. 
£ I A £ 8 1! 1 S s i jSt a 
(a) yoohantooi t 
Tonng infootog IOOTOO of onitable boot 
waobeg, blotted, woigbog, ohoppog and ground in a 
ehilletf p«»ntt tmA mrtmr vitli t M1 of pr«-
•t«n«iiil«is«< «ilii«ni tor taob ga of lo«f tio«««. 
The iftpi tboo oli|aiii«4, aftor oqMSlag tlimitl^ 
tfonblo folds of BUtliB eiotli and oontrifogod at 
6000 rpm tor ib •iBUtoo at 10*c, will b« mat ao a 
atantfartf iBoaaltta. 
fbo inoeulafloB la to bo oarrl«4 ont bjr 
mbblBf tb« for«fiiic«r iippwl In tbo Inooulwi ovor 
tlio boat-loaf anrfaoo wiifomly pro-Aaatatf vltta tbo 
oat^raaAm poirtor (MO aoah). AltoniatiTely, i t 
•ay bo aixod wltb tbo iiioo«l«i. 
(b) inaoot i 
(X) Aphida t 
( i ) aoariBK of aphUa . Atftilt apbUo 
fottaa traaaaittiag tbo 4isoaao darii^ 
prellainaiy inToatigatioao, will bo 
awltipliotf aalBc a aiaglo apteroao 
foaalo proforably oa a hoot iaaaao to 
tbo Tima aaior iBvoatiiatioa. 
( i i ) pro-ao%aiaittoa otanratioa - Apbi4o 
oollooto4 ia a giaoa ir«»a«l will bo 
otarwo4 for 4 hours uaior Mfttarai 
oenditioa* 
to 
(111) Ao<tti«lttMi ft vinw by •piito -
Starred aphMs will b« «li«w«4 ter aa 
aeqalsition aeetas •» a Tims laf«ot«4l 
l^iant ier -> 
(t) a « S MlautM 
(a) 84 baara 
(a) Mom than 84 baura. 
(iv) lBa«Haat4»n of virua by apbiaa -
i ^ i d t with ao ao^aialtloa fxoeas of 
a«6 iiiiiiit«s will ba allo««4 sa 
iaooniaiioii aeooas on yoaac baaithy 
•••aiiiigB for 34 beara. Ttoaa tat i iaf 
an aoquloitlaa aeaooo of 84 boara or 
aora will bo tranof«rr«4 daily to a •#« 
oat of iO piaata oaob t i l l tboy a«rriyo. 
Taat pianta vitb viralifaroao 
apbida will isvariably bo ooyartd witb 
piaotie oagoa baying proper aoratioa. At 
tba and of iaoctiiatioii aoeoaa tbo piaato 
will alvajro bo oprajrad hy an inoootioido 
at r«ooaa«idod ooB^atration, ao ao ta 
k i l l tbo ioaoota ao voll ao tba ummlf 
produood nymfbm. 
11 
(XZ) Hii itXllwi 
(1) aoiiro» of vlywt fr»« »t i i t«ni— -
Whit e l l ! • • irom heaitlqr Ai»ii»— r>»»> 
plant*, in graiips of 10, wi l l b« 
oogod on fonnt plftoto of Pii*»ool«o 
Ablcwooofaim ooowlotttoo and jtiootUao 
toboowi TOr. trblto burlvy for 34 hour*. 
Eooli group, thorooftor, wi l l bo kopt 
ooporatoly on a olnglo Altfaaoa roooa 
plant. If any of tbo aforooaii plant 
tfoTolop aynptono, that group of vhltofly 
v l l l he rojootetf for further n u l t l p l l -
oatloB. f«oto« oh l te f l loo , thno 
obtained, wi l l oonotltuto the parent 
Time-free oelongr for breeding new 
genoratlono* The tranofer of 
whlteflloo to varlono toot plants lo 
noant to avoli aanir agento oarrlog bf 
whltof l lea, 
(11) aantiinA of whitoflloo -> An aoplrator 
uoe« by Yonia ot a i (l»Tft) wil l be 
••ployed for tranofer of irtilteflloo. 
( I l l ) Trani loolon - Vhltoflloo allowed 
S4-4d hro. aoquloltloa aeoeoo period 
I S 
f o l l o w ^ hy ih« •tmm iiioottl«tl»« aeoM* 
p%ri94 wi l l b« UM« for tli« pr«lialB«iy 
trftaaal»«i«M t r i a l * . 
Mlow-oftges for aoqnlt i tUa *ad 
bis o*f«* 'or InooQiatiea a»«4 kgr Vema 
• t a l . (10T5) wi l l be aotfinad wltti a 
• ! • « to aaoft tha proeaaa, 
(e) ^••4i Trap—l»»laa t 
8a«4ls oallaotad fraa kaaitbgr aM «paoiflo 
•Inia iBoealatod plant* wil l ba •ova Aariag tba 
propar saaaoa ta eoapar* tbair paroTOtag* v iab l l i t r 
aad pra««toe of Tlma, a b l ^ wi l l ba t«a%a4 by 
follawiag ••thotfa t 
( i ) 9r keapiag aaoii piaata aadar iaoaot 
proof MoAitloBo t i l l eaa aoBtti aftar 
tba MMirg«noo of aoodliaga for 
oboonration of oyaptoaa. 
(11) Br iaaaulatiag oap obtaiaed froa aaob 
jraaac aaotfliago aa indioator taooto. 
( i l l ) i^ iaoeuiatiag tba oni4o Jaloo prepared 
fr»B oeedo oa yoaag tvat pianta. 
iZ 
( I T ) Wr aixlnc v»rl«tttl)r Allutad aoti«« 
Witt oniA« J«lo« of 9fi9AB/ynmg 
plants. 
8«i l «i«ttii« tli« nAturailjr lnX«eied plants 
grBWM in f l«14, wi l l lis oellsotstf in two caa^r hmg». 
One bag wi l l bs s t sr i i s sd in an autooia^e at 16 l b / i n ' 
for 80 nlMitss and tbe s tksr wil l be trsatsd as 
sontrs l . Tbs sssds slutninc nsgativs t s s t for Tins/AS 
wi l l bs sawn in pots f i l l s d witfei tbs above tfpss of 
s o i l and kopt for i^rsnth in insoot proof giasshonso 
for obsorration of sfsptona assooiatod witb Tims/os* 
Ssst-»fanf e wi l l inolndo nsnbsrs of 
difforont fani l ies ineluding standard hosts oosMsnly 
osod in Tims transnission toots , •arious omaaentai 
plants and a fon oonnon woods tgr noolMMiioai or 
insoot transnission* 
Vims-Tootor rolationsiiin 
to ostablisli tbo rolat ionsUp tho followint 
stndios wi l l bo oarriod owt i-* 
( I ) Effoot of difforont ao^nisition aoooss -
Insoot starved for S tors wil l be giTon an 
14 
4itt9rmt aeqaisitioB p«ri»«« %• %• t M t « « w i l l 
r«iif« b«t««Mi 0-ift , 15-SO, S0-4i , 4e-t0 • •« •»« • , 
8-S BiMitM aai 1 h r . , 8 lir»«, 4 h r s . , • i irs, •»« 
84 k r t . W»wwr, I f «liit«n]r trattMilts ili« t o i -
r«Bf« w i l l !»• fWM 16 iilBui«t to 4 4fB, Vb« 
inomiloti«n aoevss in oase • ! aplii^s a«d id i i ieXl iM 
«ottl« b* 84 l i n Aa< 40 hr», r—f9t%r9ly, T«» 
ia««ot« aro, tiow4T«r, to b« « • • • ia aaob taat* 
( IX) Rffaot af yaiyiag W W O I T af iaaaota par alant -
Exoapt t9r mmliar of apbida iriiioii w i l l Tajy 
froa 1-16 par plant, tho atlior e«ii4itlona of tho 
traiiMiiiotiaB w i l l ba tlia aa«o ao abaira. 
( i n ) I f f ao t af 4 i f fara«t iaaoaiatioB faatiiut aar la i -
XnaaaiatioB fooiiag porloda w i l l TOiy 
raaciag frea faw aaoonio to 46 hra. is oaaa af apkido 
and 18 Biautaa ta faw di^a la oaaa of whltaf l loa. 
Othar ooniitiona w i l l bo tho ooao* 
(XY) potoft^jlfii f f YlLpfo I f f f fot tn^y ly ^•^^ 
• iwi l i foroaa iaaaoto -
Inaaoto, a f tar raoolTlai an optiaaa 
ao^ttialtiaa faad, to ba traaafarrod an a gnmp af toot 
16 
plants at an iataiirai of 1 teur in oa«« of 
apliMo an* oao iajr in viiitofljr traaoBittot •Hua/oa. 
(Y) Botwitlon of vlma hr atayyoa yimiifoioM 
Inaoof • 
Inaoota wltli an optliiMi aoqnloltloa f««« 
will bt kopt in a glaoo vooool an4 «lfforont poat-
ao^ttlaltloa otarvatloa p«rlo4a raaglBi fi«« 1-6 hra . 
bo flT«n. Tkoroaftor, oaoti apoolflo group of aphMa 
will bo oago^ with hoaltkgr toot pianta for optima 
Inooiilatloa porlo4. 
(•I) Oaaaaratlvo offlolonar of aptaraaa an4 
aiatao ibiya of ap^<y o j ^ri^afflaaffff -
Tito wlnf e6 au6 noB-vlagod aphlia will bo 
toato4 for tranaaloolon anttor opttavw ooailtlona. 
(TXI) Effoot of •oaltiaa of apbiio oa ratwitloa 
of ylraa -
TlMllfaraaa agrapiw will bo toatoA for 
traaaalaalOB after BOttltlaf aador optlami ooa61tloaa. 
mplyaloa^ froportloo t 
DllatloB oa« palat, tbonai inaotlvatloa 
point ani loa f lv l^ JLa yltro of vlnta In I t l sap will 
bo oarrloti out aooordlag to ot«n4aWI notbotfa 
(Itoorflbaa, 16T0). 
i t 
If potaililt «li«i««l ia«otiv«ti«B p»tat 
«•« ionglTity | a vttr» will «!•• b* eftnri«t •«% 
«tlBi pwrifiH/p»rtl«llr p«rifit« pr«p»vtttl»ii»« 
C>»om»n>ti»ii •$ vim* to h#»» 
0»BfMiiiiifttl0B •< Titus to tost St Aitf«r«ii 
tto« totsrvBl alter inoomlfttisii will !>• tMi«4l oa aa 
iatioator boat tbroncli laoai iMaiaa assay aaA if m 
looal lasaioB haat is avai lans , tha t»«ak p«ria« af 
• i n s oanoaatxatiaB af a sariaa af davbla folA ailatad 
sap SB a systaaio bast. ZB aasa, tba tfisaasa i s aaljr 
tosaot traaaaittat this mtk Bill aat ba aarriad aat. 
IJLMlllUtZlSLH 
(a) Salaatiaa af aaitabia hast t 
iMSBgat tba taat yiaata ahaviaf paaitiva 
ajraftaaa, mnit hast ia«Bt will ha aalaatsd with tha 
fallawtog ahataatariatiea e.g., 
(I) <iBiak BBi aaajr fvawiBg 
(XX) Laaser iBaahatiaa paria« af Tina 
to tha haat 
(XIX) MsxiBBB aaaaaBtratiaB af wima to 
IT 
(IT) Ab««ie« of •ni«t«Mii9 i»lilbit«i« 
like t^BBliis or pelyyiiwiol MIMASM. 
(b) Seltotipn >r »KtKttt»i»n •<^taw t 
8«v«rftl liMffvn (plwsplMtte, borate, oiir«t« 
•n« t^roiB«-M*Oii) with «iff«r«iift mrftlitr and B ion 
ooiietBti«tl«B (pit) will b« t«st«« in order t« •btain 
•axiauB •xtraetioD of tbe v i n v frsa the infected 
tieane. Tbe auitable buffer ayatea along with an 
apprepiate pB will invariably be need for astraetian 
of • ima/ea. 
(a) ClariiiaatioB of aap t 
The aap will be astraeted ae nentioned nndor 
•eohanioai trananiaaion far oiarlfioation. 
(X) fcr awanio aalventa -
sap will be nixed with bntanol, ohlorafem, 
diethgrl ether aeparately. Tbe ratio of aap and 
oaoh ohenioal tented will bo t t i , 4 t i , 2ii and 
i t i . After tbreufh nixing nith a nagnetie 
etirrer for IB ninutea oa<A aaaple will be 
eentrifuged at 800 vpn for iO ninutee and 
ao^uona layer fomed will bo tooted for 
infeetiTitgr, ^<Tr7^^ '^^^^ ' ^ ^ \ 
t^^^'-l'^l U^iVtRJ ;^  .-''<» 
i t 
(XI) mr —loiiMmf • 
( i ) C«l l i t •mi ohftrwAl aion* m i U 
«PBbiB«ti«ii w i l l b« a i » « i witli tb« 
•«p in a rtttio of It 19 (wA) f>* 
o«ntriittf«< at MOO rpa for 
iO almitoo. Saponataat v l l l bo 
tootod for iBfootivltgr. 
(11) caielna pbooplMto gol wi l l bo 
proparoi bjr alxUic o<|iiai aaowto of 
0.1 H 8o4iaa hjriiofOB plMOpbato 
(NajjHPO )^ aa4 0.1 li caioi«M obloriio 
(Oaa^) . Frooipltato ihao obtainod 
v l l l bo oaobotf flT« tlaoo with 
donblo dlotUlod vator to roaovo 
oxooao of oa i t . Sap wi l l bo aixod 
vitb gol and otirrod thorongbly for 
16 alnutoo. Supomatont obtainod 
aftor brlof ooatrlfagatioB at 
5000 rpn for 5 •Inutoa wil l bo 
teotod for iafeotlTitjr, 
loolat ioa :. 
d a r l f i o d oap obtaiaod by any of cffootlTo 
•oUiodo wi l l bo vaod for laoiatlon of • i m o bgr 
! • 
following aotlioAo-
( I ) P l f f T w i t i a l omtr i fmot ion-
Clorifio* • •» { 
STET X 
iOO Ml 
CMtrlfiig«4 ftt 1,00,000 c for 
•0 •iBvtoo at 0*C. 
«j!Tiiirairi. 
amsj' 
STEP IX 
STEP XXX 
STEP XV 
/ m^^ / 
SnopottAoi ia iO • ! of 
Imffor iMi4 o«itrif«io4 
at 10,000 f for 16 MIB. 
« i ft»C. 
I / S»powia%oat / 
Sopoot Stop X 
/ Pollot / 
Bopoot Stop IX 1»«t 
in a »l of l>«f f or 
/ fP*f«>^!iy 
•Irtto 
pMrlflo«/portUllr piirlflo«. 
DlooorS Aftor tootiag tho infoot lv i ty . 
(IZ) >r«Oipi»>tf« mt iri»^« -
I Cl«rlf i«i sap * I 
STBF I 
/ fU«^ / 
/ iHiiia r 
t — : 
/ #Jii>t / 
nmWi 
'nnnj, 
100 a l 
• i s •mA « ! ! •« to ataiMl t«r t iir. 
•a4 o«ai%rifiit* 
/ *<»yff»»**»JL/ 
STEF XX AM iO t> of (MH^)sM>^ 
• B 4 r«p«ftt Step X 
1 
5«J!ITfTtXirnK 
ltp«»t ftt«p IX 
/ Swponft—t / 
atf«at step XX 
1 
/ M f gft»^«ftt-y 
ScpiMit St«p XX 
1 
l4r«pliilis«« t« ft Ml. 
tta« p«t in • « U y » U 
bag f« r i « ^ «[i4«r 
o r a t r i f n i * At SOOO t 
f« r 16 s i n . at S*C. 
I 
f««t for la toot iv i t r 
Snopoai ta buffor, ooatrif«M(o aai toot oaporaat«at for 
iafoot iv i ty* 
ai 
TIM above 9%vAy will ia«iMt« tb« 
•pproMimmf owioeiitrfttloii of ««oBi«i sulphoto for 
roMvlnt aop-irlnio protoino «o voll oo lOr 
prooipltatioc tlio Tiruo froa ilio oUrifio* oop. 
A knowIo^ Ko of oaoii o ooaomtrotion of «Monii« 
OHlpliato aoy bo uoo« for ftirthor olorlf loot ion of 
oop aa</or proolpitatlac tbo Tlrao froa tho 
eiarlfioi oap obieh oota< bo «oo« fiaaiiy to pvBiaoo 
parlfloatlon* 
(11) ftr poiyatiiyloao jlyool ( f l y ) . 
fbo proooAaro a^optoi for aaoaiaa ovlpbato 
proolpitatiea will bo appHoi vltb PSlG too. n o 
porocBtago of PEA ttoo< for proolpitatlac tbo Tlnio 
will bo 4, e, 6, 10 aai 18 la tbo oiarlflod oap aloat 
vitb appiepiiato ooaooatratloa of aoAloa oblorl^lo. 
( i n ) Coi obroaotoarapby -
(1) Atario»»gol ooloam -
Tbo ooiuMi will bo proparo4 by Uio MOtboA of 
Btooro (l»6«)« Aftor vaoblag tbo oolooui witb 
appmpriato baffor an* Etbylono DlaBlno totia aootlo 
aoU (EDTA), It will bo loa4o« vltb partial or failjr 
aa 
o l « r i n « 4 Mp MntaiBlBi • i w a . lb* fi«otioii« ot 
5 Ml wi l l b« ooll«ot«d Ming LKB ai ia »i«li:«e 
fiAOiUB Mllcotor . SaapiM ttoBtainlac •Irus 
(art«r lBf«etiTllgr t««t or U.V. «p«otroi»boi«a»tx7) 
wi l l b« pool«4 t«f«tli«r ^n4 ftvm on an anotlittr 
•g»io*«-f«l Mloum. After rtogfollBf tli« tr«otloiis 
vliieh wi l l t»t •Mljr • f«w, i t wi l l b« o»ao«Btrattti bjr 
*iigr of tb« luiwwB ••tb*4t «,§•» iilti«eeAtrifttt«tioB, 
tfmm diyiBf «B< 4iy g«i absorptioa. 
( i i ) CBlOiMB pbQgphBtt E»l Oel»MBB -
Tb« oBloiuB phespliBt* f« l fwr OOIWOBB wi l l 
b« prapBiwd as MuntioBad undwr olar i f ioat ioa . 
PrBotioBiBf aoA oonecatrBtiOB of v lmo will bo tfoao 
BO d^oorlbod for Bgorvoo gel QOIOWBB. 
PttrlfloatloB pvBoodwroo tbrough gol 
obroaatogropiqr wil l oaly bo followod i f tbo rinio 
OOBM witbotBBd loBglTitjr j ^ vitry for fow doro. 
Fartbor BBrifioatioa by doaoitr grodioat 
ooatrifagatiOB t 
Motbodo of Brokko ( l fS3 , iMT) wi l l bo wood 
to oopBroto partieloo wbioh d i f fer aligbtljr ia rate 
of oediaoatatioa. Doiaitjr gradioat ooatrifugatiwB 
will b« o«rri«4 cut in ftviagtag baak«t r»tor 8.a« 
i s an iati««Mitrif«g« (BtoioMi lto««i M.IO) Mint 
• t>*<iMt 9t 40, SO, ao •«« iO Mr owt raoivsa. 
Oltraviolat i«4iiitUB« art »baaiba« ia 
a oliaiaotariatio aaaaar Iqr Tlnui oaataiaiac aalatioaa. 
TbU, balnft a qoiok aaA aoat oaiiT«Bl«ut a«tiio4 «• 
•biala InfomAtlan aa tha parity, ooaeeotratiaa aai 
Uia Buoiaie aoid oontani at tfaa vixva, will b« wied 
in oata of aTaiy aaai^ la abtblnad tbrom^ variava 
•atbo4a af puritiaatiaa vaad ia ttia praaaat 
iawaatlt^tiaaa. 
laialagy t 
fw» Ml. aoitablf i i latad parifiaA praf»ratiaa 
will ba iDjaata4l ia i«bbita by twa intravMMua 
iajaaiioaa at aa interval af SO 4»y fallawotf by aa 
iBti«attaoalar iajaotiaa aftar 90 4l»y (aixod witb 
iaaaaplata rrmuA^B ««jnvaBt). Tba blaod aaapiaa 
will ba takaa aat by civiac a aharp iaoiaiaa aa tba 
•ai i iaai mmr waia aol ai^plaa oallaatat Aariac 
tbe eaaraa af inwaatigatiaa will ba avaiaatatf far 
aatitanMi titra* 
84 
Poll«WiBg • • M U f iOftl t M t Will h% 
•oooapl i»ii«i -
X* GklorapUtt •csltttlB*tl*a t*»t 
XX* Tab* pr«eipitia t M t 
XXX* Oughitrloiqr tfoubls « i f f U l « B %—%, 
ff aaia « ! • of ••rologioai teat v l l i b« t -
X. Vo tf«t«mitt« («ati»«nai wait paint «n4i 
•Btifea Mid point 
XX* to ootAblioli oorrolfttion with opporontly 
• i n i l o r Timo/o i . 
XB tabo prtoipitin teot the boaology of tbo 
two Timoeo wi l l bo ••t«blioh«Kt bjr dirootly • i x i n t 
tbo botonlofoiM ftBtiten oa4 oat ioomi la Aifforost 
«i l«t iono «• oloo by oboorbing tbo oatlooi* with o 
hoaolofowo oatifOB aatf thoB tootiag i t with 
hotoiwlofowb aBtif «B or •ieo<-woroB. This wi l l bo 
<OBO ia ordor to ootobliah tho hoaology of v i n o at 
otrain lowol* 
EloottwB Bioiooooar i 
Purifiott ani ooBo«»ti«to< viiwo oOBpiea 
wil l bo wiowoA, aftor propor aegatiwo otviaing, antfor 
mn •i«etv»a aioiniisoap* t« ttoAjr ito« aor^Mlogjr of 
vims pftrti0l«» aa4 tii«lr • ! • • wtioh will b« ti«»«« 
•B oalfmiatlac tb« vis* of at loftot 100 p^rtloloo. 
A biatof !«• fwul« bo plottotf OBA tbo lonfth of tbo 
Yinio partiol00 villi bo roproooatod ao tbo aoaa 
•altto of aaia •asiana la tbo taiotograa. 
Toot of typo of wtolole aot< la ylma t 
Zoolatod aaololo aoM froa Tlruo propaiatloa 
will bo tootod for tjrpo of nuololo Add bf Ineabatiag 
wltb appiaprlAto ooaooatratlon of dooxyriboaaeloaoo 
or rlboauoloaoo. Isolation of auolle aoK will bo 
doBO aoiag otandari proaodaroo* 
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